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African naturalists to settle this question. In Natal 
Mr. G. F. Leigh, the late Mr. A. D. Millar, and Miss 
Fountaine have been successful in breeding the two 
Pseudacraeas, lucretia and imitator , but the latter, 
which is the only Natal member of Dr. Jordan’s 
group, appears in a single form mimetic of Planema 
aganice, and is therefore incapable of supplying the 
desired test. I attempted to induce both Miss Foun¬ 
taine and Mr. Millar to travel to Entebbe in order 
to decide the question. My friend Mr. W. A. Lam- 
born, who has done such splendid work in breeding 
Lepidoptera in the Lagos district, has reared P. lucreiia 
and also P. semire —the latter, I believe, for the first 
time—but has not yet been successful in finding the 
larvae or in obtaining the eggs of any local form of 
P. eurytus . 

Lately, however, I have felt confident that success 
would be achieved by Dr. Carpenter, with his wide 
experience of breeding and residence in an exception¬ 
ally favourable locality. He first succeeded in finding 
and rearing the larvae of P. lucretia, and then made 
many attempts to obtain eggs from captured females 
of the hobleyi group. Discouraged by many failures, 
he was beginning to despair when, some weeks past, 
he observed in the Bugalla forest a female obscura 
44 with a touch of hobleyi ” settling in an unusual 
position on a leaf of the food-plant of lucretia —almost 
certainly a Sapotaceous plant. The butterfly escaped, 
but Dr. Carpenter found the egg on the leaf, and 
hoped to rear the perfect insect before or during the 
meeting of the Second International Congress at 
Oxford (August 5-10), and he promised that if the 
offspring turned out to be terra or hobleyi, he would j 
cable the result. He wrote that he anticipated terra, 
because this form is much the commonest on Bugalla. 

Unfortunately the eagerly-expected butterfly did not 
emerge until after the meeting, but on August 19 I 
received a cable from Entebbe with the word 44 terra.” 
Furthermore, Dr. Carpenter has now succeeded in 
obtaining eggs laid by known parents upon enclosed 
branches of the food-plant in the forest, so that we 
shall not have to wait long for evidence that is toler¬ 
ably certain to afford direct proof of Dr. Jordan’s 
conclusions as regards all the forms of the hobleyi 
group on the island, and is likely to establish the 
genetic relationship between them. 

Dr. Jordan, Mr. Wiggins, Mr. Neave, and Dr. 
Carpenter are all to be warmly congratulated on the 
parts they have played in solving a bionomic problem 
of extraordinary interest and complexity. 

E. B. POULTON. 

St. Helens, Isle of Wight, August 28. 


Wireless Telegraphy and Terrestrial Magnetism. 

The report in The Times of the discussion on wire¬ 
less telegraphy at the British Association meeting in 
Dundee mentions the hypothesis—introduced appar¬ 
ently by Dr. Eccles—that several of the phenomena of 
the propagation of electric waves round the earth are 
largely influenced by the existence of an ionised layer 
in the atmosphere. The hypothesis seems analogous 
to, if not identical with, one made by several mag- 
neticians independently, with the object of explaining 
phenomena exhibited by the diurnal variation of the 
magnetic elements. This diurnal variation is now 
generally regarded as most probably due to electric 
currents in the upper atmosphere, and it has been 
suggested that the fact that the magnetic changes are 
normally larger by day than by night is due to an 
increased ionisation of the atmosphere due to sun¬ 
shine. 

The regular diurnal magnetic variations are much 
larger in years of many than of few sun-spots. The 
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difference between the size of the day and night move- 
ments is relatively reduced in years of sun-spot maxi¬ 
mum, and in all years during large magnetic storms. 
Again, the diurnal variation is much larger in high 
latitudes—where aurora abounds—than elsewhere, 
and the difference between day and night 
phenomena is there much reduced. Finally, it 
has been recently found that a substantial 
part of the magnetic sun-spot relationship may be 
explained by a direct connection between the ampli¬ 
tude of the diurnal magnetic range and the spotted 
area of the sun some four days previously. These 
phenomena, or at least some of them, have been 
ascribed to corresponding changes in the ionisation of 
the upper atmosphere. 

The natural inference, in short, is that the ionisation 
is much enhanced in years of sun-spot maximum and 
during magnetic storms, and is substantially influ¬ 
enced by the sun-spot area four days previously. Also 
one would infer that in high latitudes the upper atmo¬ 
sphere is normally much more highly ionised than 
elsewhere. If wireless telegraphy is largely dependent 
on an ionised layer, then unless this layer is distinct 
from that which influences terrestrial magnetism, we 
should expect wireless phenomena to show peculiarities 
corresponding to those just described in terrestrial 
magnetism. My object in writing this note is to 
direct the attention of those in control of wireless 
installations to the field of research which is thus sug¬ 
gested. Wireless telegraphy may yet lend itself to the 
direct experimental investigation of the causes of a 
variety of the phenomena of terrestrial magnetism. 

September 7. C. Chree. 


On the Structure of the Stromatoporoid Skeleton, 
and on Eozoon. 

I have pointed out (Annals. Mag. Nat. Hist., 
September, 1912) that Stromatoporoids are Foramini- 
fera, but I did not give an explanation of the struc¬ 
ture of the skeleton. I now find that the clue to this 
structure lies in the “ astrorhizae ” or stellate patterns 
on the surface of many of these fossils. 

Each astrorhiza consists of a spiral series of 
chambers formed round a central and a circum¬ 
ambient chamber, and the existence of a number of 
astrorhizae is due to budding—as in corals. Anyone 
who has been bewildered—as I have been—at the 
apparent complexity of Stromatoporoid structure will 
at once appreciate—I cannot forbear saying—the 
beautiful simplicity of this solution of a difficult 
problem, and will realise that these organisms have 
at last come to rest in their proper place. I am 
publishing in the October number of the Annals a 
revised classification of the group. 

Eozoon canadense likewise is a colony-forming 
Foramlniferan, the unit in this case being a coiled 
Nummulitid shell. Convincing evidence for this state¬ 
ment also will be given in the October number of the 
Annals Mag. Nat. Hist. 

In view of a possible recrudescence of the Eozoon 
controversy, it is very fortunate that the evidence in 
favour of the theory of organic origin is now so over¬ 
whelming; that the former opponents of that theory 
will readilv change their views. R. Kirkpatrick. 

British Museum (Nat. Hist.). 


The Striation of Stones in Boulder Clay. 

In Nature of September 5, Dr. A. Irving, in 
criticism of statements by Mr. Reid Moir, asks 
“ how could the soft matrix of the Boulder Clay 
scratch a flint, or even hold a harder stone with 
| sufficient grip to give if effect as a graving-tool ? ” 
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It is true that one may see flints emerging from 
arctic glaciers unscratched and unrounded, while softer 
rocks are reduced to strongly striated boulders; but 
Dr. Irving seems to conceive the Boulder Clay as 
something distinct from the ice-sheet in which it 
originated, and as merely pressed on by superincum¬ 
bent ice. It cannot be too strongly urged that the 
lower portions of glaciers of the continental or ice- 
sheet type consist largely of stones and mud and 
abrading sand-grams, and that these materials are 
held in the grip of the ice and are moved against one 
another as it flows. The ice-sheet is, in fact, a con¬ 
glomerate with an ice cement; the Boulder Clay is an 
essential part of it, and remains as its representative 
when the portion that can melt has yielded before 
climatic change. Grenville A. J. Cole. 

Royal College of Science, Dublin, September 6. 


Boulder Clay in Essex. 

^ Your correspondent Dr. Irving, in his letter en¬ 
titled ‘‘Boulder Clay in Essex” (Nature, August 22), 
states that he has made a keen but futile search for 
a human artefact in the Boulder Clay, and, I presume, 
infers that these relics do not occur therein. 

I have had no opportunity of carefully examining 
the Boulder Clay of Essex, but for the last six years 
I have been able to search that of Suffolk, and know 
that the occurrence of humanly flaked flints in this 
latter deposit is capable of unassailable demonstra¬ 
tion. As until the notification of a human skeleton 
having been found beneath the Boulder Clay no 
search had been made in the clay for worked flints, and 
as that notification was made only a few months ago, 
I think that perhaps further and more prolonged 
search in the Essex deposits will reveal some of the 
type of implements which are found in Suffolk. 

But even if this is not so, it cannot be brought as 
an argument against man's presence here before the 
deposition of the Boulder Clay. It would be as foolish 
to argue that because palaeolithic implements are nar 
found in a certain section of river-gravel, they do not 
occur in any other portion of the same deposit. 

J. Reid Moir. 

12 St, Edmund's Road. Ipswich, 


The “Titanic.’' 

Your article (Nature, August 29, 1912) on the 
report of the Advisory Committee having emphasised 
the contention from the first of some of us (students 
of science and old naval commanders) as to the in¬ 
sanity of high speed “at night in the known vicinity 
of ice,” it behoves surely men of science to ask the 
question whether we have not reached the imperative 
limits of that false security which the “practical 
man ” is wont to feel in his contempt for scientific 
“theory”; and, further, whether the time has not 
therefore come for legislation requiring commanders 
of the largest ocean-going steamers to hold a diploma, 
guaranteeing such a systematic course of study (say in 
a class at Greenwich or Kensington) in marine physio¬ 
graphy and the elementary laws of mechanics as 
would quicken their imagination as to the uncer¬ 
tainty and the magnitude of the risks to be run in 
an abnormally ice-drifted sea. Lord Mersey's report 
may whitewash the facts, but the facts en evidence 
remain; and the chain of cause and effect in the 
lamentable and tragic loss of the Titanic leads us in 
the last resort to the notorious contempt for scientific 
acquaintance with the facts and laws of nature on the 
part of the “practical man.” A. Irving. 

Hockerill, Bishop's Stortford, September 2. 
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STUDIES OF AURORA . 1 

O NE or two photographs of aurora seem to have 
been taken before, but Prof. Stormer is the 
first to meet with marked success. In the earlier 
of the volumes before us he describes with full 
detail the apparatus and methods employed in 
photographing aurora during a stay of some months 
at Bossekop, in the extreme north of Norway, early 
in 1910. Photographs were taken by Stormer and 
an assistant from the two ends of a base of about 
4J kilometres, simultaneity of exposure being 
secured by telephonic signal. Using special plates, 
satisfactory photographs were obtained with a few 
seconds’ exposure. One or more prominent stars 
were always included in the photograph, and the 
time was carefully noted. From the known co¬ 
ordinates of the stars, it was thus possible to fix 
the position of the aurora. The base was long 
enough in general to give a parallax which could 
be measured with sufficient accuracy to determine 
the approximate position and height of selected 
prominent points. The heights calculated for the 
different auroras varied from 36 to 461 kilometres. 
Fig. 1 shows a photograph—from the original 



Fig. 1.—Reproduction of a. photograph of an 
aurora: original size. 


negative—taken with 3 seconds’ exposure; Fig. 2 
is an enlargement, the original of which had a 
5 seconds' exposure. 

The second of the two volumes referred to 
below repeats some of the information given in 
the first, but is mainly theoretical. Stormer was 
apparently first attracted to the subject of aurora 
and magnetic storms by the work of his well- 
known colleague at Christiania, Prof. Kr. Birke- 
land, but the views he now holds are independent. 

An electrified particle projected in a uniform 
magnetic field H describes with uniform velocity a 
helix about the lines of magnetic force. If pro¬ 
jected perpendicular to the lines of force, it de¬ 
scribes a circle of radius p . If m be the mass, e 
the charge, v the velocity of the particle, and V 
the velocity of light, then, according to Stormer, 
Hp ~ (m/ e)v{ 1 — vV 2 )-K This differs from the 
usual formula in English books unless ( v/V ) 2 be 

1 “ Bericht uter eine Expedition nach Bossekop zweeks photograph ischer 
Aufnahmen und Hchenmessungen von Nordlichtern. By Carl Stormer. 
(Utgit for Fridtjof Nansens Fond.) Pp. na + gg plates. (Kristiania: 
Jacob Dybwad, 1911.) Extract from Videnskap. Skrift. Mat. Natur. Klasse, 
1911 

“ S«r les Trajectoires des Corpuscles 61 ectris 6 s dans 1 ’espacc sous Faction 
du Magnetisme Terrcstre avec application aux Aurores bordates (second 
M6moire). By Carl Stormer. Pp. 163+10 plates. Extrait des Archives 
des Sciences physiques et naturelles, Geneva, 1912. 










